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General Economic Conditions
According to the World Bank, the East Asia and Pacific region (which includes Burma, cambodia, china, east timor, indonesia, Japan, the Republic of Korea, Laos, Malaysia, Mongolia, the Pacific Islands, Papua New Guinea, the Philippines, Singapore, and thailand) accounted for about 20% of total global economic growth in 2011. economic growth varied greatly among countries, however, and regional growth decreased to 8.2% compared with 9.7% in 2010 (World Bank, the, 2012a, p. 1).
Slower economic growth in the East Asia and Pacific region was attributed, in part, to spillovers from the lingering financial crisis in the euro area, the adverse economic effects of natural disasters in Japan and thailand, and a decrease in demand for chinese products from china's largest export markets (World Bank, the, 2012a, p. 1-3) . in 2011, the continuing economic crisis in the euro area centered around bailout packages for Greece and Portugal; the purchase of italian and spanish Government bonds by the european central Bank; and economic growth in the euro area of just 0.2% in the second half of the year. The World Bank predicted that the financial crisis in the euro area would ease, but also that uncertainty regarding crude oil prices and relatively weak demand from high-income countries for imports from Asia, combined with china's relatively decreased growth, were expected to diminish GDP growth in the East Asia and Pacific region to 7.6% in 2012 before increasing to 8.1% in 2013 followed by GdP growth of 7.9% in 2014 (World Bank, the, 2012a, p. 1-3; BBc news, 2013) .
The GDP growth in East Asia and Pacific countries outside of china decreased to 4.5% in 2011 compared with 7% in 2010. the decrease was owing in part to the downturn in the trade of goods and, in some cases, the adverse terms of trade brought on by high oil prices, which increased by 32% in 2011 compared with the average level in 2010. demand for exports from the East Asia and Pacific region (in terms of year-on-year growth rates) was expected to increase to 11.4% by 2014 compared with 9.9% in 2011 if exports from the region to the euro area were to stabilize and were to increase to other regions of the world. the reversal of some regional stimulus measures that were introduced in 2011, as in china, could result in decreased demand (World Bank, the, 2012a, p. 1-2, 7; 2012b, p. 50 ).
Mongolia's accelerated economic growth rate of 17.5% in 2011 was unprecedented for the country, and the unemployment rate decreased to 9% compared with 13% in 2010. Real wages for unskilled workers, however, had begun to decrease, and the inflation rate reached 11.1% by yearend. Mongolia's increasing inflation rate was mostly owing to mineral commodity revenue fueled by Government spending, which increased by 56% in 2011 compared with that of 2010 and which was expected to increase by an additional 32% in 2012. Government spending increases mainly reflected pre-election year pressures, and a large portion of the spending was directed towards cash handouts to citizens and increased capital expenditures. A continuation of the euro area debt crisis or other international economic disturbances that could affect the Asian economies could result in decreased prices for mineral commodities and a subsequent decrease in Government revenues in Mongolia. such an effect would make the current levels of Government spending in Mongolia unsustainable and would put the country at risk of another boom-and-bust economic trend similar to that which the country experienced in the early-to mid-2000s when commodity prices were high (World Bank, the, 2012c) .
In fact, high domestic inflation and declining commodity prices towards the end of the year resulted in the depreciation in the Mongolian currency by 11% during 2011, and the trade deficit reached a record $1.7 billion by yearend as imports of mining-related equipment and fuel imports surged. exports, however, increased to $4.8 billion compared with $2.9 billion in 2010, supported almost entirely by coal shipments to china. Mongolia's current account deficit increased to 35% of the GdP from 14% in 2010 but was fully funded by record foreign direct investment inflows of $5.3 billion. The rate of growth of the mining and manufacturing sectors was 8.7% and 16%, respectively, during 2011 compared with that of 2010. the transportation and construction sectors grew by 1.6% and 0.2%, respectively, in 2011, but both sectors contracted significantly in the fourth quarter. the construction sector's rate of growth decreased sharply to -20.5% in the fourth quarter compared with the same period in 2010, following an increase of 66.9% in the third quarter of 2011. those performance statistics led to concerns that a bubble could be forming in the construction sector, especially because of the significant share of bank lending that it received (World Bank, the, 2012c, p. 5-7) . the development of Mongolia's construction sector was seen as vital to the country's economy. the transportation infrastructure required by the mining industry was expected to facilitate growth in other industries that are required to prevent declining performance among non-mineral industries. the Government, therefore, planned to launch an infrastructure development project to boost broad-based economic growth. if successfully implemented, 95% of the Mongolian road network would be paved by 2016.
in south Asia (a World Bank regional designation that includes the countries of Afghanistan, Bangladesh, Bhutan, india, Maldives, nepal, Pakistan, and sri Lanka), GdP growth decreased sharply in the second half of 2011, and the year ended with an estimated 7.1% growth compared with 8.6% rate of growth in 2010. Monetary policy reforms in india, energy and infrastructure constraints across the region, political and security uncertainties, and fiscal and inflation concerns resulted in decreased industrial activity and foreign investment in the region. in india, which was by far the region's largest economy, economic growth decreased by 3.2% compared with that of 2010. the trade balances and current accounts of south Asian countries were negatively affected by weaker demand for exports as a result of the euro area sovereign debt crisis and adverse terms of trade from elevated international crude oil prices. Inflationary pressures, despite a brief period of easing in india in early 2012, remained high in the region and resulted in depreciation of currencies (World Bank, the, 2012b, p. 49) .
According to the World Bank, GdP growth in south Asia was expected to decrease to 6.4% in 2012 (partly because of carryover from significant decreases in the second half of 2011) and then increase to about 6.5% and 6.7% in 2013 and 2014, respectively. india was expected to have a slight increase in growth to nearly 7.0% in fiscal year 2013 (India's fiscal year is from April 1 to March 31), and 7.2% and 7.4% in fiscal years 2014 and 2015, respectively. in Pakistan, growth was expected to increase to 3.8% and 4.1% in fiscal years 2013 and 2014, respectively (Pakistan's fiscal year is from July 1 to June 30). in Bangladesh, GdP growth had seen a modest decline in 2011 to 3.0% from January through december but was expected to increase to 6.4% and 6.5% in fiscal years 2013 and 2014, respectively (Bangladesh's fiscal year is from July 1 to June 30). trade and industrial production in south Asia began to recover in early 2012, but regional industrial production decreased to 10.3% in the second quarter of fiscal year 2012 from 18.8% in the first quarter. Regional export and import volumes increased by 22.6% and 40.3%, respectively, in the 3 months ending in february but decreased to 13.1% and 2.5%, respectively, by April (World Bank, the, 2012a, p. 49-50) . electricity shortages and infrastructure constraints across much of the south Asia region affected the private sector and resulted in increased costs to businesses. A gap between installed electrical capacity and demand ranged from 10% in india to nearly 30% in nepal. electricity generation companies in Bangladesh, india, and Pakistan often lacked reliable access to inputs. in india, the dominance of state-owned enterprises in coal extraction and underinvestment in capacity expansion, among other factors, kept production below demand. the cost of imported crude oil used for power generation in Bangladesh increased and the supply of natural gas in Pakistan remained sporadic. Limited supply forced both public and private power generation companies to ration output, which in turn cut into production levels and exports and could negatively affect long-term growth potential in the region (World Bank, the, 2012a, p. 54) .
in March 2011 in Japan, the magnitude 9.0 tohoku earthquake off the country's east coast triggered a 10-meter tsunami, which reached the sendai region of the eastern coast of Japan within minutes. the combined natural disasters resulted in about 16,000 confirmed deaths and thousands of missing individuals; about 275,000 homes that were partially or totally destroyed; and a series of power failures, reactor meltdowns, and release of radioactive materials at the fukushima daiichi nuclear reactor. in addition, another 11 nuclear reactors were affected by the earthquake.
in the past 100 years, there had been nine earthquakes in Japan that killed more than 1,000 people. the magnitude 6.5 hanshin earthquake in 1995, which devastated the city of Kobe, and the tohoku event were among the top three events in terms of casualties. the hanshin disaster resulted in 6,400 deaths and about 241,000 destroyed homes. Although the tohoku earthquake was 178 times stronger than the hanshin earthquake, which struck directly under a large urban area, damage to physical capital was similar for the two events. damage to physical capital from the hanshin earthquake accounted for about 0.8% of the total national physical capital stock at the time compared with 1% for the tohoku earthquake (drysdale, 2011; schnell and Weinstein, 2012, p. 2-3) .
in the quarter leading up to each of the hanshin and the tohoku earthquakes, quarterly GdP growth was similar; the contracted quarterly growth rates were -1.03% and -1.69% for the hanshin and tohoku events, respectively, but the recovery was faster after the 1995 disaster. GdP growth was about 1% higher in the quarter following the hanshin earthquake than in the quarter following the tohoku disaster. the nikkei 225 (a stock market index for the tokyo stock exchange) indicated that the value of stocks was down by 4.3% at 3 weeks after the hanshin earthquake and by 6.9% at 3 weeks after the tohoku earthquake. Although the sendai region is less important to the country economically and industrially than Kobe, the country's industrial Production index decreased more sharply following the tohoku disaster, and industrial production recovered more slowly. Also, although industrial production had returned to pre-quake levels within 1½ months after the Kobe earthquake, industrial production was only at 96% of pre-quake production 9 months after the tohoku disaster (drysdale, 2011; schnell and Weinstein, 2012, p. 3) .
A rapid increase in the country's corporate Goods Price index coupled with decreasing output indicated a dramatic contraction in the supply of goods after the tohoku earthquake compared with that of the hanshin earthquake. Many upstream industries were located in the areas affected by the tohoku event, but supply chain disruptions were not thought to be responsible for Japan's continued low output, as production rebounded nearly uniformly across the country (83% of firms in unaffected areas and 80% of firms in affected areas were producing at or above pre-quake levels by June 2011) (drysdale, 2011; schnell and Weinstein, 2012, p. 8) .
energy production in Japan, however, not only decreased in the month of the disaster, but continued to decrease throughout the year. Although only 11 of Japan's 54 nuclear powerplants were directly affected by the tohoku earthquake and tsunami, communities around the country refused to let reactors that were closed for routine maintenance be restarted. As a result of the public opposition, only three nuclear reactors were functioning as of early 2012. Before the tohoku earthquake, Japan obtained at least one-quarter of its electricity from nuclear powerplants, so that apart from supply chain dynamics, the changing energy portfolio of the country had, therefore, negatively affected production and economic recovery after the tohoku earthquake compared with the hanshin earthquake (drysdale, 2011; schnell and Weinstein, 2012, p. 7) .
Legislation during 2011, a number of laws were enacted by the Australian Parliament. effective as of July 2012, a carbon tax of about $24 per metric ton of carbon was to be imposed on 300 companies that were determined to have the largest carbon emission rates. Legislation would be enacted in July 2012 to expand the definition for minerals exploration to include geothermal energy sources. Updating the tax law by expanding the definition of exploration was intended to ensure that exploration for geothermal energy received the same treatment as traditional hydrocarbon energy sources. A proposal for a 30% mineral resource rent tax (a tax on profits generated from mineral resource revenues) passed the lower house of Parliament but had not passed the upper house by yearend 2011. Under the proposed tax, the federal Government would refund state royalties to the mining companies (engineering & Mining Journal, 2011a; Grubel, 2011; swanepoel, 2011a) .
the Australian states of new south Wales and Western Australia had proposed to increase mineral royalty rates to compensate for anticipated job losses to the states when the federal carbon tax is enacted. the government of the state of Queensland drafted interim legislation to restrict mineral exploration activities within a 2-kilometer buffer area surrounding urban areas with a population greater than 1,000, but provided local jurisdictions the option to exempt themselves from this legislation. the government of the state of south Australia amended provisions of the Mining Act of 1971 that changed the mineral exploration application and assessment process; implemented programs for environmental protection, compliance, and enforcement; and modified landowner-related rights and obligations. the government of south Australian also enacted legislation that would prohibit mining in the Arkaroola region but would open the Woomera area to development (engineering & Mining Journal, 2011a, b; swanepoel, 2011b-e) .
in 2011, the Mongolian Parliament extended a ban on issuance of new mining exploration licenses, and a Mongolian court ordered the Government to enforce a ban on mining in forest and river areas. A new two-tier royalty plan was passed by the Parliament in 2010 and went into effect on January 1, 2011. Under this plan, exported minerals are assessed a surtax royalty in addition to a flat 5% royalty rate. For minerals other than copper, the surtax varies from 1% to 5%, depending on metal prices. the surtax on copper ranges between 22% and 30% for ore, between 11% and 15% for concentrates, and between 1% and 5% for final products. India's Forest and environment Ministry had implemented regulations requiring all Government-owned mining companies to adopt a corporate environmental Policy. similar regulations were to be applied at a later time to companies operating in the private sector (das, 2011; hogan Lovells, 2011; thomson Reuters, 2011) .
the Government of Afghanistan drafted a labor policy that set the minimum age for coal mine workers at 18. the guidelines were scheduled to be implemented in late 2011, and mining inspectors would be employed to ensure that the rules were upheld. child labor was widespread in Afghanistan, and about 200 children were found to be working in coal mines in central Bamyan Province. Thirty years of conflict has pushed impoverished families to allow children to work in mines. child labor was also used in small operations, such as cement production. the Government was undertaking a privatization and licensing program for four of its mineral prospects in 2011. they were the Badakhshan gold project in Badakhshan Province, the Balkhab copper project in sar-e Pul and Balkh Provinces, the shaida copper project in herat Province, and the Zarkashan copper-gold project in Ghazni Province. the Government set a deadline of March 9, 2012, for the submission of expressions of interest in these projects. the tender process for each project was expected to result in the granting of a mining agreement and associated exploration license.
Exploration
Exploration activity in much of the Asia and the Pacific region increased in 2011 compared with that of 2010. data from the Metals economics Group (MeG) 1 suggest that the 2011 proposed budget allocations for Australian nonfuel mineral exploration activity increased by 35% to about $2 billion in 2011 compared with that of 2010. the 2011 exploration budget allocation for the Pacific region and Southeast Asia (excluding Australia) was about $1 billion, which was a 39% increase compared with that of 2010. china maintained its 4% share of the total exploration budget in 2011 (excluding exploration activity conducted by Government-owned entities) (Metals economics Group, 2011) .
the Australian Bureau of statistics reported mineral exploration expenditures (excluding coal and petroleum) for fiscal year 2011 (the Australian fiscal year begins on July 1 and ends on June 30) of about $2.4 billion, which is a 40% increase in the Australian expenditure for fiscal year 2011. The Western Australia department of Mines and Petroleum reported that the number of prospecting licenses in Western Australia increased by about 1% from fiscal year 2010 to fiscal year 2011, and that the number of exploration licenses increased by 14% in fiscal 1 Metals economics Group (MeG) data for 2012 included exploration budgets for 20 mineral commodities (including copper, gold, lead, lithium, nickel, niobium, phosphate, potash, rare-earth elements, silver, tantalum, uranium, and zinc) from companies with exploration budgets of $100,000 and greater, which MeG estimated covers between 90% and 95% of world nonferrous, nonfuel mineral exploration budgets.
year 2011 compared with that of fiscal year 2010. The Australian statistics include expenditures for a greater number of mineral commodities than do the MeG statistics (Australian Bureau of Agricultural and Resource economics and sciences, 2011a; Geoscience Australia, 2012; Western Australia department of Mines and Petroleum, 2012, p. 5) .
the estimated expenditures for iron exploration in Australia accounted for 27% of the total Australian expenditure for metals and minerals exploration for fiscal year 2011 (excluding coal and petroleum). exploration for gold and iron each accounted for about 27% of the total Australian expenditure for metals and minerals exploration for fiscal year 2011. In nominal terms, the amount budgeted for gold exploration increased by about 13% in fiscal year 2011 to $657 million. The estimated expenditure for copper exploration increased by 60% to $326 million in fiscal year 2011; exploration expenditures for nickel and cobalt increased by 33% to $273 million; exploration expenditures for lead, silver, and zinc increased by 46% to $77 million. Western Australia's share of the Australian mineral exploration expenditure accounted for 54%; Queensland accounted for about 22%; south Australia accounted for about 9%; the northern territory accounted for 7%; new south Wales accounted for 5%; Victoria accounted for 2%; and tasmania accounted for 1% (Geoscience Australia, 2012; Western Australia department of Mines and Petroleum, 2012) .
Of the 182 nonfuel mineral exploration and development projects considered by the Australian Bureau of Agricultural and Resource economics and sciences between October 2010 and April 2011, 35 projects (19%) were under construction or committed for development and 147 projects (81%) were at an earlier stage of activity and listed as uncommitted for development. Of these latter projects, 34 were being considered for gold projects; 31 were being considered for iron; 17 were being considered for nickel; 16 were being considered for lead, silver, and zinc; 14 were being considered for copper; 7 were being considered for mineral sands; and 5 were being considered for bauxite. the remaining 23 uncommitted projects considered in this Australian Government assessment were for rare-earth elements, tin, vanadium, and other mineral commodities. the Australian states and territories with the highest levels of exploration activity in 2011 were, in descending order of the number of sites compiled for this annual review, Western Australia (52%), Queensland (13%), new south Wales and south Australia (10% each), the northern territory (9%), and tasmania and Victoria (3% each) (Australian Bureau of Agricultural and Resource economics and sciences, 2011b, p. 17).
Based on MeG data, indonesia, Papua new Guinea, and the Philippines together accounted for about 80% of the total mineral exploration budget for the southeast Asia and Pacific Ocean Islands region when Australia is excluded. The increase in this region can be attributed to continued interest by companies from china and the Republic of Korea to expand sources of supply for strategic minerals, such as base metals, gold, and rare-earth elements, and by companies from Japan to develop regional copper and nickel deposits to supply Japan's smelting industry. there is also increased interest among international companies in exploring for undersea minerals in the Pacific Ocean. Based on the data compiled by the USGS on active exploration sites, the three countries in the region with the largest number of exploration sites were, in order of exploration sites, Papua new Guinea, the Philippines, and indonesia, which together accounted for 68% of the active exploration sites in the region. Other countries with active exploration in 2011 included fiji, Java, the Republic of Korea, Laos, Malaysia, new caledonia, new Zealand, and the solomon islands. Gold and silver exploration accounted for approximately 68% of all exploration interest in the Pacific region, base metals accounted for about 27%, iron and PGM each accounted for about 1%, and other minerals accounted for 3% of the reported activity in 2011. At two-thirds of the sites, companies were conducting early-stage exploration, and at one-third of the sites, they were conducting advanced exploration or were exploring for minerals adjacent to producing mines (takemoto, 2008; Metals economics Group, 2011) . since 2008, the region's share of the world exploration budget has generally increased whereas its share in terms of the number of active exploration sites as compiled by the USGS has decreased. This trend is perhaps reflective of the increased interest by china in exploring for resources in the region. Unlike Africa, where chinese interests have been working at the national level to secure an adequate supply of resources primarily through trade agreements, chinese interests in the Pacific are working to secure access to future resources by establishing joint-venture agreements to develop selected advanced deposits. thus, a greater amount of the regional exploration budget is funding the development of a small number of deposits (Metals economics Group, 2011).
cambodia issued 24 mineral resource exploration licenses to local and foreign companies in 2011. indonesia was conducting a review of more than 8,000 existing mining permits to ensure compliance with new environmental legislation (nathalia, 2011; People's daily Online, 2012).
Based on site data compiled by the UsGs, exploration activity in Asia in 2011 primarily focused on gold (40% of all sites in this group had gold as the primary commodity); copper (13%); uranium (10%); rare earths (8%); diamond, iron, and silver (6% each); and other mineral commodities (11%).
in an effort to supply its growing industry with raw materials, china opened its mining sector to foreign investment during the 1990s, extended its search for minerals by investing in foreign exploration and development projects during the past decade, and received approval to conduct deep-sea mineral exploration activities in the indian Ocean in 2011. domestically, the chinese Government had announced plans to consolidate and modernize its mining operations. the chinese mineral industry is dominated by state-owned enterprises, and regional governments issue most exploration and development licenses. in 2011, 23 private foreign companies were conducting mineral exploration in china. chinese interests continued to explore outside of china for raw materials. MdM engineering (an Africa-focused mine exploration and development company) reported that 40% of its 2011 projects were funded in some form by the Government of china (creamer, 2011; Mccrae, 2011; Wheeler, 2011) .
Commodity Overview
estimates for the production of major mineral commodities for 2011 and beyond have been based upon supply-side assumptions, such as announced plans for increased production/ new capacity construction and bankable feasibility studies. the outlook tables in this summary chapter show historic and projected production trends; therefore, no indication is made about whether the data are estimated or reported, and revisions are not identified. Data on individual mineral commodities in tables in the individual country chapters are labeled to indicate estimates and revisions. the outlook segments of the mineral commodity tables are based on projected trends that could affect current producing facilities and on planned new facilities that operating companies, consortia, or Governments have projected to come online within indicated timeframes. forward-looking information, which includes estimates of future production, exploration and mine development, the cost of capital projects, and timing of the start of operations, are subject to a variety of risks and uncertainties that could cause actual events or results to differ significantly from expected outcomes. Projects listed in the following section are presented as an indication of industry plans and are not a UsGs prediction of what will take place.
Metals
Aluminum and Bauxite and Alumina.-World primary and secondary aluminum production increased by about 13.5% to 56.5 million metric tons (Mt) in 2011 compared with that of 2010 owing to smelter reopenings and expansions as prices recovered from the lows during the financial crisis of 2008 to 2009. Asia's production of aluminum increased by 9.4% in 2011 to 26.8 Mt compared with that of 2010. china accounted for 82.8% of the regional total and was the world's leading producer of aluminum, accounting for 39.2% of the total, followed by Australia (7.7% of regional production and 3.7% global production) and india (6.2% of regional production and 3% of global production) (tables 4, 6).
in Australia, aluminum was produced at Alcoa of Australia's Point henry and Portland smelters in Victoria, hydro Aluminium Kurri Kurri Pty. Ltd.'s Kurri Kurri smelter in new south Wales, and Rio tinto Alcan's Bell Bay smelter in tasmania, as well as the Boyne island smelter in Queensland and the tomago smelter in new south Wales. smelter shutdowns in Australia were announced in early 2012 because of the cost of power generation, low aluminum prices, and costs associated with proposed regulations on emissions of greenhouse gases in the country.
in china, the Government announced a policy to permanently shut down 600,000 metric tons per year (t/yr) of primary aluminum capacity that used obsolete technology. the stated purpose of the policy was to remove the least efficient potlines, limit energy consumption, reduce pollution emissions, and reduce oversupply. the closures were expected to be offset by new smelters and expansions. Approximately 270,000 t/yr of aluminum smelter capacity was specifically identified for elimination in hubei, shaanxi, henan, and Qinghai Provinces. several chinese Government agencies took action to stop construction of 23 aluminum smelter projects, which would have had a combined capacity of 7.74 million metric tons per year (Mt/yr). the action was taken to prevent overcapacity of aluminum smelters as well as to limit power consumption and pollution (Bray, 2012a, p. 5.5) .
in india, the national Aluminium co. Ltd. (nalco) temporarily shut down 10% of the capacity at its 460,000-t/yr Angul smelter. shortages of coal for its powerplant and decreasing aluminum prices were cited as reasons for the shutdown. nalco expected to complete upgrading smelting pots in 2012 that would increase capacity to 560,000 t/yr. Vedanta Resources plc was upgrading the capacity at the Jharsuguda i smelter to 550,000 t/yr with a project scheduled for completion by the end of June 2013. Bedanta was progressing on construction of the 1.25-Mt/yr Jharsuguda ii smelter, and completion was expected by yearend 2013. construction of the 325,000-t/yr Korba iii smelter was progressing, and initial production was expected in the fourth quarter of 2012. Other smelter expansions that were either completed or expected to be completed by hindalco industries Ltd. would add at least 1.14 Mt/yr of additional smelter capacity by 2015 (Bray, 2012a, p. 5.6) .
the damage that resulted from the earthquake and tsunami at the daiichi nuclear plant in Japan had an effect on aluminum consumption by the domestic automotive industry. Although primary aluminum production in Japan was not affected substantially, the loss of power and the damage to factories and infrastructure forced the closure of several automobile parts manufacturers in Japan. the shortage of parts from Japan forced some assembly lines in Japan and the United states to close or slow production for several months, which resulted in decreased consumption of secondary aluminum in china by automobile parts manufacturers. in the Republic of Korea, novelis inc. announced that it would expand its recycling facility and rolling mill in Yeongju. the expansion of the recycling facility would increase capacity by approximately 220,000 t/yr by yearend 2012. the expansion of the rolling mill was expected to be completed in late 2013 (Bray, 2012a, p. 5.7) .
in 2011, world production of bauxite increased by 16.7% compared with that of 2010. Asia's production of bauxite increased by 25.8% in 2011 to 166 Mt compared with that of 2010. Australia's production of bauxite accounted for 42% of the regional and 27.8% of the world total in 2011; Australia was the world's leading producer of bauxite, followed by china (27.1% of regional production and 17.8% of global production) and india (6.2% of regional production and 4.1% of global production) (tables 4 and 5).
in Australia, bauxite was mined at the Gove Mine in the northern territory; the Weipa Mine in the northern part of Queensland; and the huntly, the Willowdale, and the Worsley Mines in Western Australia. All Australia's alumina refineries were located in close proximity to their bauxite mines and shipping facilities. Western Australia remained the leading bauxite-producing state and accounted for about 60% of the country's total output of bauxite followed by Queensland (30%) and the northern territory (10%). Owing to increasing demand for alumina in china in recent years, Australian producers expanded the output capacities of their bauxite mines and alumina refineries.
Rio tinto Alcan was conducting a feasibility study and an environmental impact study to develop the bauxite resource in an area south of embley River and the existing Weipa Mine. the new operation would progressively replace depleted resources at the Andoom and the east Weipa mining areas in Weipa and extend production of bauxite deposits in the area by 40 years. the new development would increase output capacity to 50 Mt/yr from the current capacity of 21 Mt/yr in the region south of the Weipa Peninsula. construction of a bauxite mine was scheduled to begin in 2012, depending on regulatory and internal company approvals. The first shipments were expected to be in 2016. in 2011, bauxite production at the Weipa Mine increased by 9% to meet the demand from a third party. the production of alumina decreased by 4% because of abnormally heavy rains in Queensland during the first quarter of 2011.
in china, Guangdong Galuminium Group Ltd. completed an 800,000-t/yr alumina refinery in Qingzhen, Guizhou Province, which started production in december. the company was also developing a mine at a nearby bauxite deposit to supply the refinery. The mine would have a capacity of 1.6 Mt/yr when completed at the beginning of 2012. china Power investment corp. (cPi) started construction of a bauxite mine in Wanchangping, Guizhou Province. the mine would produce 1 Mt/yr of bauxite that would supply a 1-Mt/yr alumina refinery being constructed in Wuchuan, Guizhou Province. cPi started construction of a 1-Mt/yr bauxite mine at dazhuyuan, Guizhou Province, also to supply the Wuchuan alumina refinery (Bray, 2012b, p. 10.3) .
shanxi tongde Aluminum co. Ltd. started construction of a 1-Mt/yr alumina refinery in Yangjiawan, Shanxi Province. Further expansion of the refinery to 2.8 Mt/yr was planned, and a 6-Mt/yr bauxite mine and 1-Mt/yr aluminum smelter were planned as part of the project. A completion schedule was not available. Yunnan Aluminum co. Ltd. completed its 800,000-t/yr alumina refinery in Wenshan, Yunnan Province, late in 2011 but delayed startup until 2012 owing to technical issues. Production of bauxite from the nearby mine started in August (Bray, 2012b, p. 10.3) .
citing limited, low-quality bauxite reserves in china, the chinese Government was funding research on recovering alumina from coal ash. Two refineries were reportedly being constructed to recover alumina from coal ash as part of the program. datang international china coal corp. was constructing a 100,000-t/yr alumina refinery in Pingsu, Shanxi Province, to be completed in the second half of 2012, with further expansions possible. in addition to the projects which were part of the research program, in december, shenhua Group Corp. Ltd. started construction of a refinery to recover alumina from coal ash in Jungar Banner, inner Mongolia Autonomous Region. The refinery capacity was expected to be 1 Mt/yr, and further expansions were proposed (Bray, 2012b, p. 10.3) in indonesia, Pt Aneka tambang (Antam) started construction of a 300,000-t/yr chemical-grade alumina refinery at tayan, West Kalimantan. the project was a joint venture between Antam (80%) and Japan-based showa denko K.K. (20%). Bauxite for the refinery was to come from a nearby deposit that was being developed. The refinery was expected to begin production in early 2014. Antam also planned to construct a smelter-grade alumina refinery in Mempawah, West Kalimantan, and was exploring for bauxite in several prospects nearby (Bray, 2012b, p. 10.4) .
in Vietnam, state-owned Vietnam national coal and Mineral industries Group (Vinacomin) was progressing toward opening a 600,000-t/yr alumina refinery in Tan Rai, Lam Dong Province. construction had been scheduled for completion in september, but heavy rainfall delayed completion until december. Commissioning of the refinery was completed in April 2012. Tan Rai would be Vietnam's first alumina refinery and would use bauxite from adjacent deposits. Alumina from the refinery was to be sold to customers in china, such as Aluminum corporation of china (chinalco), which was providing technical support in the construction of the refinery, and in other countries. Mining of bauxite from a deposit adjacent to the refinery started during 2011. Vinacomin was also building a 650,000-t/yr alumina refinery in Nhan Co, Dak Nong Province, which was to be completed in 2013 (Bray, 2012b, p. 10.5) .
Copper.-the region's production of mined copper accounted for 20.8% of the world total in 2011 compared with 21% in 2010. china was the leading regional producer followed by Australia and indonesia. Mined copper production increased modestly in 2011 compared with that of 2010 in india (15.2%), Australia (12.8%), the Philippines (10.3%), and China (9.5%), whereas it decreased significantly in Indonesia (by72%) and Papua new Guinea (by18.8%). Between 2011 and 2018, regional production of mined and refined copper was expected to continue to increase at an average annual rate of 7.3% and 1.8%, respectively. this estimation was based on reported capacity expansions of mined copper in Australia, china, india, Mongolia, the Philippines, and Vietnam, and on reported capacity expansions of refined copper in China, India, indonesia, and Japan (tables 4, 7, 8).
indonesia's mined copper production decreased owing to lower ore grades at United states-based freeport-McMoRan copper and Gold inc.'s Grasberg Mine. Mined copper production also decreased in Papua new Guinea owing to decreased ore grades at the Ok tedi Mine (owned by national Papua new Guinea sustainable development Program Ltd. and the Government of Papua new Guinea) and because of shutting down of the mill on two occasions during the year.
Mongolia's mined copper production decreased slightly by 2.4% in 2011 compared with that of 2010, but a sixfold increase in annual production was projected by 2014 compared with that of 2011. this growth was projected to come almost completely from the Oyu tolgoi project, which had estimated total reserves and resources of 3.5 billion metric tons (Gt) containing 30.6 Mt of copper and 1.02 million kilograms of gold. Oyu tolgoi was jointly owned by turquoise hill Resources Ltd. of canada (66%) (previously known as ivanhoe Mines Ltd., which was 51% owned by Rio tinto plc) and the Mongolian Government (34%). the operation was expected to start up in 2013 (Rio tinto plc, 2013, p. 7, 51; ivanhoe Mines Ltd., 2012, p. 13-17) .
in china, cnMc fubang copper industry co. Ltd. completed the construction of its 100,000-t/yr copper blister plant in Linxi county, nei Mongol Autonomous Region. the blister copper would be shipped to its 60,000-t/yr copper refinery to be refined. sichuan hongda co. Ltd. announced that the company would invest $1.6 billion to build a multimetal complex at Shifang economic development Zone in shifang city, sichuan Province. The complex would hold a 400,000-t/yr refined copper plant and a 40,000-t/yr molybdenum plant. In the first phase of construction, a 200,000-t/yr refined copper plant, 25,000-t/yr ferromolybdenum plant, and 7,500-t/yr molybdenum oxide plant would be built. the Ministry of environmental Protection approved the environmental impact study. shandong dongying fangyuan nonferrous Metals co. Ltd. was scheduled to complete its second 200,000-t/yr copper refinery in 2012. Fangyuan's refined copper capacity would increase to 400,000 t/yr.
Gold.-China and Australia ranked first and second in the world production of gold, and accounted for 13.5% and 9.7%, respectively, of global production. Production of mined gold in the countries of the Asia and the Pacific region accounted for 32.1% of the world total in 2011 compared with 33.8% in 2010. Regional gold production in 2011 decreased by 0.8% compared with that of 2010. china was the leading mined-gold-producing country in the region and accounted for 42.2% of regional production; it was followed by Australia (30.3%), indonesia (11.2%), and Papua new Guinea (7.2%). the decrease in the region's contribution to global gold production was owing, in part, to a 9.6% decrease in production in indonesia, which appeared to be caused by a cessation of production at the north Lanut Mine as Avocet Mining plc of the United Kingdom completed the sale of the operation. the largest decreases in terms of volume were in the Philippines (23.8%) and Laos (21.3%), each of which, however, accounted for only 3.6% and 0.4%, respectively, of regional production. the largest increase was in china (17,000 kilograms). Regional production of mined gold was expected to increase by about 29% by yearend 2018 compared with that of 2011 (tables 4 and 9; Avocet Mining plc, 2011).
Australian gold production was expected to increase by 7.7% by 2014. crocodile Gold corp. of Australia's cosmo deep Mine, Regis Resources Ltd. of Australia's duketon Mine, and Anglo Gold Ashanti Ltd. of south Africa's tropicana Joint Venture project were all expected to be brought onstream during the next 2 years. in china, gold production was expected to increase by 10.5% by 2014 compared with that of 2011 and to continue to increase gradually. Many of china's gold mines had relatively high production costs and were small in scale. Gold production in Mongolia was expected to increase because of access to exceptionally high-grade ore from the Oyu tolgoi copper-gold mine, and output was expected to remain steady after 2013. the increase in gold production in Papua new Guinea was dependent upon whether the frieda River Mine and the Yandera Mine are put into operation. the region was the world's major market for gold and accounted for about 57.6% of the world's total gold consumption in terms of value in 2011 compared with 59% in 2010. india was the world's leading consumer of gold, accounting for about 26% of the world total. Owing to continuing strong economic growth, china was the second ranked gold consumer, and its share of the world total increased to about 23% compared with 19% in 2010. the total gold demand from china and india, however, decreased to about 1,750 metric tons (t) in 2011 compared with more than 2,000 t in 2010. the decrease in consumption in the Asia and the Pacific region was attributable in part to inflation and monetary tightening in india and subsequent depreciation of the country's currency. china's gold demand reached 82% of that of india in 2011, having exceeded the 50% mark for the first time only in 2009. Gold demand in both countries was expected to remain high in the long term despite potential decreases in the short term.
Iron Ore and Iron and Steel.-the region's production of iron ore was estimated to account for, in terms of gross weight, about 69.7% of the world total in 2011 compared with 67% in 2010. China ranked first in the world in the production of iron ore (in terms of iron content), and Australia and india ranked second and third in the region, respectively, in steel production in the Asia and the Pacific region. Regional production of iron ore was expected to increase at an average annual rate of about 2% between 2011 and 2018. this prediction is based on gradual capacity expansions in Australia, china, and india (tables 4, 10).
the east Asian countries of china, Japan, and the Republic of Korea were among the world's leading consumers and importers of iron ore. Australia was the region's and the world's leading supplier of iron ore. the Republic of Korea's iron ore output increased sharply to meet domestic and regional demand. india, which was china's third ranked iron ore supplier after Australia and Brazil, was expected to remain in that position for the next several years. the region's production of crude steel was estimated to account for about 64.9% of the world total compared with 64% in 2010. china, which was by far the world's leading producer of crude steel, accounted for about 45.1% of the world total compared with 44.3% in 2010. Japan, india, and the Republic of Korea ranked second, third, and fourth, respectively, in steel production in the Asia and the Pacific region. Regional production of crude steel was expected to increase by 12.8% between 2011 and 2018 (table 11) .
In China, after more than 5 years, the NDRC finally gave permission for Baoshan iron and steel Group and Wuhan iron and steel Group to build two iron and steel complexes in Guangdong Province and Guangxi Zhunagzu Autonomous Region, respectively. Baoshan would invest about $11 billion in the iron and steel project in Zhanjiang, Guangdong. At its designed capacity, the plant would produce 10 Mt of crude steel, 9.4 Mt of steel products, and 9.2 Mt of pig iron. Wuhan would also invest about $11 billion in the iron and steel project at fangchenggang, Guangxi. that plant would have a designed capacity to produce 9.2 Mt of crude steel, 8.6 Mt of steel products, and 8.5 Mt of pig iron. currently, china imported about 70% of its high-value-added steel products from overseas. Baoshan planned to produce high-value-added steel products at its Zhanjiang plant to meet domestic customers' demand. Wuhan planned to have its steel products target manufacturing bases for automobiles and home appliances in the southern part of the country and in the countries of southeast Asia.
Platinum-Group Metals.-the region's production of mined platinum and palladium was insignificant and accounted for less than 1% of the world total in 2010. Jinchuan nonferrous Metals of china produced platinum and palladium as byproducts of mined nickel from its nickel mining and refining operations at Jinchuan, Gansu Province. Australia was not a primary producer of platinum-group metals (PGM), although small amounts of palladium were produced as a byproduct of nickel operations at Kalgoorlie-Boulder and Kambalda in the state of Western Australia. Regional PGM consumption was expected to increase in the autocatalysts and electronics sectors. the rapid growth in the manufacture of automobiles, light vehicles, computers, and electronic goods in china and india raised the demand for PGM in the region in 2011 (tables 12 and 13).
Tin.-The Asia and the Pacific region was the dominant producer of mined tin and tin metal in the world. Production of mined tin and refined tin accounted for 73.8% and 82.4%, respectively, of the world total in 2011 compared with 70.1% and 80.9% in 2010. China ranked first in the world in the production of mined tin and refined tin and Indonesia ranked second. the combined output of china and indonesia accounted for about two-thirds of the world's mined tin output. Other significant refined tin producers in the region were Malaysia and thailand.
Regional production of refined tin was expected to increase by about 6.1% by 2014 compared with that of 2011 and to increase by about another 7.1% by yearend 2018. Owing to depleted tin resources in the region, the production of mined tin was expected to decrease slightly during that period. this estimation was based on reported gradual expansions of capacity and increases in productivity. in Australia, consolidated tin Mines Ltd.'s three projects near cairns were exploration-stage projects in 2011 (tables 14, 15).
Owing to increased domestic demand in china, indonesia replaced china as the leading tin exporting country, and china became a net importer of tin concentrates. in 2011, Burma accounted for 71.7% of the total imports to china, which was about a threefold increase compared with that of 2010. indonesia was the leading unwrought tin exporter to china and accounted for 38.6% of china's total tin imports, followed by Malaysia (25.1%), and thailand.
tin was one of the chinese Government's protected commodities. Owing to increased domestic tin consumption, the export volume of tin from china was expected to continue to decrease in the future. Likewise, the indonesian Government had banned exporting raw material, and as a result, the volume of tin supply from indonesia to the world market continued to decrease. the principal tin consumption sectors were electronics, glass, iron and steel, and packaging.
Industrial Minerals
Diamond.-The Asia and the Pacific region's production of diamond accounted for an estimated 12.1% of the world total in 2011. Australia was by far the leading diamond producing country in the region and was the third ranked diamond producing country in the world. the quality of diamond from Australia was considered low grade compared with that from Angola, the central African Republic, Guyana, india, indonesia, and sierra Leone. Rio tinto Australia, which operated diamond mines in Australia, exported most of its diamond output and planned to divest its diamond interests. india was the leading diamond importing country in the region and ranked second in the world behind the european Union (Rio tinto plc, 2012).
Lithium.-Lithium is the lightest metallic element and has been widely used in the battery and electronics sectors. Worldwide production and consumption of lithium increased by 17.2% in 2011 compared with that of 2010. Australia was by far the leading lithium producer in the Asia and the Pacific region followed by china. in Australia, talison Minerals Group's lithium operation, which reportedly is the largest spodumene deposit in the world, is located at Greenbushes in Western Australia. talison's lithium resource at Greenbushes was 31.4 Mt at an average grade of 3.1% lithium oxide, and the estimated life of the Greenbushes Mine was increased to 22 years. the two ore treatment plants at the facility had a combined total output capacity of 600,000 t/yr to produce about 260,000 t/yr of lithium concentrates that contained about 15% lithium carbonate equivalent (table 17) .
in china, Qinghai citic Guoan technology development co. Ltd., tibet Mineral development co. Ltd., and Xinjiang haoxin Lithium salt development co. Ltd. were major lithium producers. high production costs and low recovery rates, however, forced the companies to source raw material from overseas. Australia supplied about 80% of china's lithium demand.
the Government of the Republic of Korea, as part of the effort to secure stable long-term supplies of lithium for its expanding automobile, battery, and electronics industries, partnered with domestic companies, including POscO co. Ltd. and sK energy co., Ltd., to acquire lithium from a broad range of sources and countries. the Government had signed an agreement with POscO and the Korea institute of Geoscience and Mineral Resources to conduct joint research and to build an offshore pilot plant for the commercial production of lithium from seawater. the pilot plant was completed in 2011 and was expected to produce 30 t/yr of lithium carbonate beginning in 2014, with the goal of producing a total of 100,000 t of lithium carbonate by 2020 (Jaskula, 2012, p. 44.6 ).
Mineral Fuels
Coal.-the region's total production of coal, which included anthracite, bituminous, and lignite, accounted for about 69.8% of the world total in 2011. the region's production of anthracite coal, however, accounted for about 93.2% of the world total, and its production of bituminous coal accounted for about 67.5%. china, which was by far the world's leading producer of anthracite and bituminous coals, accounted for 77.9% and 47.6%, respectively, of the world total. in the Asia and the Pacific region, Australia, India, and Indonesia, and North Korea were also significant producers of the various grades of coal. Overall regional coal production was expected to increase at an average annual rate of about 1.4% between 2011 and 2018. this prediction takes into account planned capacity expansions and newly developed mines (tables 4, 18).
in china, about two-thirds of the country's electricity was produced by coal-fired powerplants and about 50% of the country's total coal output was consumed by the power sector. Although china's coal production continued to increase in 2011 because of an increase in demand for coal by every industrial sector, china became a net coal importing country. Provincial governments in China were urged to provide financial and technological support to coal enterprises to help transform them into more efficient and safe coal producers. A proposed consolidation within the coal sector would lead to 10 large coal enterprises with output capacities of more than 100 Mt/yr and 10 coal enterprises with output capacities of 50 Mt/yr. the number of coal producers would be reduced to about 4,000 by 2015. the top 20 large coal enterprises would account for about 60% of the country's coal output. the average annual production of each coal company would increase to more than 1 Mt from 300,000 t. in 2015, the country would have a coal output capacity of 4.1 Gt, and coal production and consumption would be controlled by Government policy at 3.9 Gt.
Australia was the world's leading exporter of coal. Queensland and new south Wales were Australia's leading coal-producing states and accounted for about 95% of the country's total output. Queensland's coal output accounted for 52.3% of the country's total output and was mainly from the Bowen Basin, which extends south from collinsville to Blackwater and Moura, and from mines at Blair Athol, newlands, and near Brisbane. new south Wales' coal output accounted for 45.3% of the country's total output and was mined near the eastern and western edges of the sydney Gunnedah Basin.
Australia exported more than 280.6 Mt of coal compared with 300.3 Mt in 2010. Japan, which was the leading destination for Australian metallurgical coal, received 30.7% of Australia's metallurgical coal exports, followed by india, 21.8%; the Republic of Korea, 6.7%; china, 5.3%, and others, 35.5%. Japan was also the leading destination for Australian thermal coal and received 44.3%, followed by the Republic of Korea, 20.0%; taiwan, 12.9%; china, 11.3%; and others, 11.5%. Owing to increased demand from its fellow countries in the Asia and the Pacific region, such as China and India, Australia's metallurgical coal exports were expected to increase during the next several years.
Mongolia hosts about 300 coal deposits and occurrences in 15 basins, about 60% of which are located in the eastern and Gobi regions. Mongolia's total coal resources include about 9.8 Gt of proven reserves, and the country's still unexploited tavan tolgoi deposit contains a reported 6.5 Gt of coking coal. As of early 2011, the initial public offering (iPO) for tavan tolgoi was expected to take place on the hong Kong stock exchange by yearend 2011 or early 2012. the stateowned erdenes tavan tolgoi co. had planned to retain 50% ownership of the project and would distribute 10% of the shares to Mongolian citizens, 10% to Mongolian companies, and 30% to the iPO. By January 2012, however, after encountering regulatory problems approving the $3 billion IPO in hong Kong, the Mongolian Government decided to seek an iPO on the London stock exchange as well as domestically on the Mongolian stock exchange.
Trade Review
during the past three decades, the main source of economic growth in the Asia and the Pacific region has shifted from the export of manufactured goods toward the export of machinery. this shift was initially led by Japan, followed by the newly industrialized economies of hong Kong, the Republic of Korea, singapore, and taiwan, and, more recently, by indonesia, Malaysia, the Philippines, and thailand. trade liberalization and investment policy reforms in developing countries in the region have reduced barriers to trade and investment. Both the cross-border transshipment of production components and assembly within the region had increased during the past several years, and the composition of exports was shifted toward intermediate goods. the share of parts and components in manufactured imports also was trending upward in the region. By 2010, the volume of imports of parts and components had more than doubled in china, the Philippines, thailand, and Vietnam. china had become one of the major export destinations for all economies in the region. Although recent economic policy changes in china were designed to increase domestic consumption, the export value to china from such countries as Malaysia, the Philippines, the Republic of Korea, singapore, and Thailand increased by almost five times during this period, at the expense of the United states and the european Union. Based on 2010 data reported from various sources; ID-indicated; IF-inferred; R-proven + probable; T-total resource. Estimated. --Negligible or no production. 1 Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. Guinea  193  160  130  80  180  230  Philippines  16  58  64  65  70  100  Other  ----198  --140  240  Total  3,190  3,350  3,320 3,800 4,600 5,100
1 Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 1 Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 1 Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 1 Estimated data, and totals are rounded to no more than three significant digits; may not add to totals shown. 1 Estimated data and totals are rounded to no more than three significant digits; may not add to totals shown. 
